Macrophage activation for antitumour function by muramyl dipeptide-protein conjugates.
A muramyl dipeptide (MDP) has been conjugated directly with various proteins by means of a water-soluble carbodiimide. The enhancement of the antitumour activity of mouse peritoneal macrophages by the MDP-protein conjugates has been investigated to assess the ability of the proteins for targeting MDP to the macrophages. These were activated to inhibit the in-vitro growth of tumour cells much more effectively, when immunoglobulin (IgG), fibronectin (FN), and gelatin conjugates were used than when MDP was used alone. The minimum amount of MDP in both the MDP-gelatin and the MDP-IgG conjugates necessary for macrophage activation was approximately 2000 times lower than the amount of free MDP needed. The macrophages activated by the conjugates exhibited growth inhibitory activity against phenotypically diverse tumour cells. The activity induced by the MDP-gelatin conjugate was higher than that of the MDP-IgG conjugate over the range of MDP concentrations, regardless of the isoelectric point of the gelatin used. When MDP was conjugated with bovine serum albumin (BSA), the antitumour activity of macrophages was reduced as the amount of BSA conjugated increased. With both free MDP and MDP-protein conjugates, the macrophages were more strongly activated, the longer they were pretreated. However, less pretreatment time was needed to potentiate macrophage activation by the MDP-gelatin conjugate than by free MDP. Also, the macrophages pretreated with the MDP-gelatin conjugate could maintain their activated state for longer than those pretreated with free MDP. It is concluded that gelatin is an effective carrier protein for the targeting MDP to macrophages, resulting in their activation.